An asymmetric naphthalimide derivative for n-channel organic field-effect transistors.
A new naphthalene diimide (NDI) derivative with an asymmetric aromatic backbone of 2-tetradecylbenzo[lmn]benzo[4,5]imidazo[2,1-b][3,8]phenanthroline-1,3,6(2H)-trione (IZ0) was designed and synthesized. Low LUMO level, large energy gap, and high thermal stability are characterized for this IZ0 compound. The OFET devices based on an IZ0 semiconductor exhibit typical n-type behavior. Through continuously optimizing the fabrication conditions, high performance n-channel OFETs were fabricated based on IZ0 films and single crystals, with the highest carrier mobility of 0.072 cm(2) V(-1) s(-1) and 0.22 cm(2) V(-1) s(-1), respectively.